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1 . A signal conditioning circuit for rectifying and amplifying arrjjiptlfsignal, 
the circuit comprising: 

an inverting circuit including an inverting amplifi^arfmput resistance and a 
feedback resistance circui the feedbackM:esistancepk€uit including a plurality of first 
resistances selectively coribinable to provid^^hirality of gain levels, the inverting circuit 
inverting first portions of pie input signal ai^miplifying the inverted first portions based 

evplfliiid 

Trcuit includ|nta^6n-inverting amplifier, a feedback resistance 



and an inputj^si^tance circuit, the in^ut resistance circuit including a plurality of second 
isselectively combinable to provide a plurality of gain levels, the non-inverting 



jk^uit passing second portions of the input signals and amplifying the second portions 

i 

based upon a second selepted gain level. 
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2. I The circuM)f claim 1 , fftrther comprising a plurality of solid state switching 
devices in the feedback i^l^tancepircuit and the input resistance circuit, and wherein the 
resistances f pf the feedback resistance circuit and the input resistance circuit are selectively 
combinable l>y-dlanging conductive states of the switching devices. 
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3. The circuit of claim 2, further comprising a control circuit coupled to the 
solid state switching devices, the control circuit applying control signals to the switching 
devices to place the switching devices in desired conductive states for combination of the 
resistances of the feedback and input resistance circuits. 



4. The circuit of claim 3, wherein the control circuit monitors an output signal 
derived from signals amplified by the inverting circuit and the non-inverting circuit, and 
generates the control signals based upon the output signal. 
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5. Tl le circuit of claim 4, further comprising an analog-to-digital converter 
coupled to outpu s of the inverting and non-inverting circuits for generating a digital signal 
based upon the o ltputs. 



Tlae circuit of claim 5, wherein the control circuit monitors the digital signal 
control signals to the switching devices to maintain the digital signal within 
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and applies the 
a desired range 



7. Thjp circuit of claim 1, wherein the input resistance of the inverting circuit is 
a fixed resistance. 



8. The! circuit of claim 1, wherein the feedback resistance of the non-inverting 
circuit is a fixed "resistance. 
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9J Thy f ircuit of claim 1 , wherein the feedback resistance circuit is configured 
to selectively placfe the plurality of first resistances in parallel with one another, and the 
input resistancexircuit is configured to selectively place the plurality of second resistances 
in series with one an Dther. 

10. A sig lal conversion circuit for converting an alternating current input 
waveform to a desire 1 signal, the circuit comprising: 

an inverting amplifier configured to receive the input waveform and to rectify and 
amplify portions of the input waveform by a first gain, the inverting amplifier having an 
input resistance and a feedback resistance network, the feedback resistance network 



including a plurality o 



first resistances and first solid state switches, conductive states of 



the switches being selectable to place the first resistances in parallel with one another and 
thereby to select the ft st gain; 

a nori-invertinj . amplifier configured to receive the input waveform and to pass and 
amplify portions of thelinput waveform by a second gain, the non-inverting amplifier 
having a feedback resistance and an input resistance network, the input resistance network 
including a plurality of second resistances and second solid state switches, conductive states 
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of the switc les being selectable to place the second resistances in series with one another 
and thereby to select the second gain; 

a control circuit coupled to the first and second solid state switches, the control 
circuit applying control signals to the solid state switches to select their conductive states 
and therebM 10 select the first and second gains. 
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1 1 . U The circuit of claim 10, wherein the inverting and non-inverting amplifiers 
are each configured to produce at least three discrete gain levels by selection of the 
conductive states of the first and second solid state switches. 



12. The circuit of claim 10, further comprising an analog-to-digital converter 
receiving output\from the inverting and non-inverting amplifiers. 

'13. The cbouit of claim 12, wherein the control circuit is coupled to the analog- 
to-d&ital convertejrjmonitors digital signals produced by the converter and applies the 
conp-ol signals to the solid state/switches based upon the digital signals. 

14. / Thelcircuit of claim 13, wherein the control circuit controls the conductive 
states oftfte solid state switches to maintain the digital signals within a desired range. 

1 5 . The circuit of claim 1 0, wherein the input resistance of the inverting 
amplifier is a fixed resistance. 
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16. The cilcuit of claim 10, wherein the feedback resistance of the non-inverting 
amplifier is a fixed resistance. 
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1 7. A signal conversion circuit for converting an alternating current waveform 
to a digital value, the circuit comprising: 

an inverting amplifier configured to receive the input waveform and to rectify and 
amplify portions of the input waveform by a first gain, the inverting amplifier having an 
input resistance and a feedback resistance network, the feedback resistance network 
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including a plurality first resistances and first solid state switches, conductive states of 
the switches being selectable to place the first resistances in parallel with one another and 
thereby to select the Jirst gain; 

a non-inverting amplifier configured to receive the input waveform and to pass and 
amplify portions of the input waveform by a second gain, the non-inverting amplifier 
having a feedback resistance and an input resistance network, the input resistance network 
including a plurality of second resistances and second solid state switches, conductive states 
of the switches being delectable to place the second resistances in series with one another 
and thereby to select the second gain; 

an analog-to-digital converter coupled to the inverting and non-inverting amplifiers 
for converting output ft om the amplifiers to a digital value; and 

coupled the analog-to-digital converter and to the first and second 
: control circuit applying control signals to the solid state switches to 
select their conductive states and thereby to select the first and second gains to maintain the 
digital value within a dqsire4^fige. 



a control circuit 
solid state switches, the 





t of claim 17, wherein the inverting and non-inverting amplifiers 
\o produce at least three discrete gain levels by selection of the 



conductive states of the first and second solid state switches. 



19. The circuit of claim 17, wherein the input resistance of the inverting 



amplifier is a fixed resisi 



ice. 
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20. The circuit of claim 1 7, wherein the feedback resistance of the non-inverting 
amplifier is a fixed resistance. 



21. A signal conditioning circuit for rectifying and amplifying an input signal, 
the circuit comprising: 

an inverting circuit including an inverting amplifier, an input resistance, a feedback 
30 resistance circuit, and first and second diodes coupled to an output line, the input resistance 
and the feedback resistance circuit resistances defining a desired inverting circuit gain, the 
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first diode being coupled in a feedback loop around the inverting amplifier and the second 
diode being co ipled between an output of the inverting amplifier and a common signal 
output; and 

a non-inverting circuit including a non-inverting amplifier, a feedback resistance, an 
input resistance circuit, and third and fourth diodes, the feedback resistance and the input 
resistance circuit defining a desired non-inverting circuit gain, the third diode being coupled 
in a feedback loop around the inverting amplifier and the fourth diode being coupled 
between an output of the inverting amplifier and the common signal output; 

whereby negative polarity portions of an input waveform are inverted by the 
inverting circuit, amplified by the inverting circuit gain and applied to the common signal 
output when no signal is output by the non-inverting circuit, and positive polarity portions 
of the input waveform are amplified by the non-inverting circuit gain and applied to the 
common signal output when no signal is output by the inverting circuit. 

22. /Thesiircuit of claim 21, wherein the feedback resistance circuit of the 
inverting circuit includes^plurality o^nrst resistances selectively combinable to provide a 
plurality of inverting gainL and wljdrein the input resistance circuit of the non-inverting 
circuit includes a plurality of second resistances selectively combinable to provide a 
plurality oWon-inv^toig gains. 

23. The circuit of claim 22, further comprising a plurality of solid state 
switching devices in the feedback resistance circuit and the input resistance circuit, and 
wherein the resistances of the feedback resistance circuit and the input resistance circuit are 
selectively combinable by changing conductive states of the switching devices. 

24. The circuit of claim 23, further comprising a control circuit coupled to the 
solid state switching devices, the control circuit applying control signals to the switching 
devices to place the switching devices in desired conductive states for combination of the 
resistances of the feedback and input resistance circuits. 



15 



t 



ALBR:0067 
99AB139 



25. The circuit of claim 24, wherein the control circuit monitors an output signal 
derived from signals output on the common output, and generates the control signals based 
upon the output signal! 

26. The circAit of claim 25, further comprising an analog-to-digital converter 
coupled to the common tutput for generating a digital signal based upon the output signals 
from the inverting and non-inverting circuits. 



27. A method tfbr rectifying and amplifying an alternating current waveform of 
1 0 variable amplitude, the method comprising the steps of: 

applying the waverorm to an inverting amplifier having a plurality of discrete gain 
levels defined by a plurality of first resistances selectively connectable in a feedback 
network to rectify and amplify negative portions of the waveform by a desired one of the 
: n discrete gain levels; 

^ 1 5 applying the wavefonA to a non-inverting amplifier having a plurality of discrete 

IS gain levels defined by a pluraljWof second resistances selectively connectable in an input 

^ network to amplify positj<ve po^ior^f\the waveform by a desired one of the second 

discrete gain levels; 

rfl combining outfit q£file inverting and non-inverting amplifiers to obtain an output 

jSj 20 waveform; and 

monitoring a signal derived\from the output waveform and selecting the first and 
second discrete gain levels based upon the signal. 



28. The method of claim 27, wherein the first resistances are selectively 
25 connectable within the feedback network via solid state switches, and wherein the step of 

selecting the gain levels includes placingythe solid state switches in desired conductive 
states to place the resistances electrically tn parallel with one another. 
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29. The method of claim 27, wherein the second resistances are selectively 
connectable within the input network via scuid state switches, and wherein the step of 
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selecting the gain levels includes placing the solid state switches in desired conductive 
states to place the resistances electrically in series with one another 



30. The metho^f claim 27, wherein the signal monitored is a digital signal 
produced by an analog-^-&i$£tbl copx<erter based upon the output waveform. 

3 1 . The method i>f claim 30, wherein the first and second gain levels are 
selected to maintain the digital signal within a desired range. 




